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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a DC voltage component applied to 
liquid crystal from increasing by the fluctuation of a gate voltage and display 
picture quality from deteriorating in an active matrix type liquid crystal display 
device. 

SOLUTION: In this display device, the voltage VGH of the high level side of the 
scanning signal of a liquid crystal display panel 10 is applied from a power 
source supplying circuit 4 and the voltage VGL of a low level side of the scanning 



signal is generated based on voltages VGH and VDD by a charge- pump circuit 
1 . The gate voltage of a TFT depends on the value of the voltage VGH. 
Moreover, this voltage VGL is supplied to an amplifier circuit via a resistance R9 
to fluctuate the center voltage VCOMDC of a common electrode driving signal. 
As a result, for example, when the voltage value of the VGH is increased, the 
plunging voltage of a liquid crystal application voltage is increased by the 
increase of the gate voltage and the DC voltage component to be applied to the 
liquid crystal is increased, however, the VGL is changed in a direction opposite to 
that of the VGH and since the VCOMDC is controlled in a direction in which it is 
lowered by the VGL, it is controlled in a direction in which the DC voltage value is 
reduced. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The pixel electrode arranged in the shape of a matrix through a thin film 
transistor near the intersection of two or more signal lines and two or more scan 
lines, and a this signal line and a scan line, A liquid crystal display panel 
equipped with the liquid crystal display pixel which consists of the common 
electrode which counters this pixel electrode, this pixel electrode, and liquid 
crystal ****(ed) by common inter-electrode, The display driving means which 
supplies the scan signal which has two signal level to said each scan line, and 
impresses the status signal based on a video signal to said signal line, It has the 
common electrode driving means which impresses a common electrode driving 
signal to said common electrode, and two or more power sources. A current 
supply means to supply two or more electrical potential differences which contain 
the 1st electrical potential difference in said scan signal for while to set up signal 
level at least to said display driving means, An electrical-potential-difference 
generation means for some electrical potential differences containing said 1st 
electrical potential difference of two or more electrical potential differences 
supplied from said current supply means to be supplied, and to generate the 2nd 
electrical potential difference for setting up the signal level of another side in said 
scan signal, and to supply said display driving means, The liquid crystal display 
characterized by having an actuation signal-control means to carry out specified 
quantity change of either the direct-current-voltage level of said common 
electrode driving signal, or direct-current-voltage level [ of said status signal ] ** 
based on said 1st electrical potential difference. 

[Claim 2] said actuation signal-control means - the direct-current-voltage level of 
said common electrode driving signal - or the liquid crystal display according to 
claim 1 characterized by making it change in the direction which decreases the 



direct current voltage impressed to liquid crystal based on the sex for un-of the 
voltage waveform to which the main voltage level of said status signal impressed 
to said signal line is impressed by said liquid crystal display pixel. 
[Claim 3] Said 2nd electrical potential difference is a liquid crystal display 
according to claim 1 characterized by being the electrical potential difference 
which an absolute value is set up including the value of said 1st electrical 
potential difference, and has the polarity of reverse to the polarity of said 1st 
electrical potential difference. 

[Claim 4] Said 1st electrical potential difference is a liquid crystal display 
according to claim 1 which is an electrical potential difference by the side of the 
high level in said scan signal, and is characterized by said 2nd electrical potential 
difference being an electrical potential difference by the side of a low level in said 
scan signal. 

[Claim 5] Said electrical-potential-difference generation means is a liquid crystal 
display according to claim 1 characterized by being the charge pump circuit 
equipped with the charge storage means constituted by two or more capacitors, 
and two or more switching means. 

[Claim 6] Said two or more switching means are liquid crystal displays according 
to claim 4 characterized by being constituted by the field effect transistor. 
[Claim 7] Said electrical-potential-difference generation means is a liquid crystal 
display according to claim 1 characterized by being formed in said display driving 
means and one. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About a liquid crystal display, especially this invention is 



equipped with the liquid crystal display panel of a active-matrix mold, and relates 
to the liquid crystal display driven so that the imbalance of the electrical potential 
difference impressed to liquid crystal may be amended. 
[0002] 

[Description of the Prior Art] In recent years, as a display for a computer or 
television, a liquid crystal display (LCD) is used and the liquid crystal display 
using an active-matrix mold liquid crystal display panel is especially used 
abundantly increasingly. Below, the liquid crystal display which used the 
conventional active-matrix mold liquid crystal display panel is explained with 
reference to a drawing. Drawing 6 shows the outline configuration of the 
conventional liquid crystal display. As shown in this drawing, the liquid crystal 
display has the liquid crystal display panel 10, the signal driver 20, the scan 
driver 30, the video interface circuitry 40, a controller 50, the current supply 
circuit 60, the reversal amplifier 70, and amplifier 80. 

[0003] The liquid crystal display panel 10 is equipped with the pixel equipped with 
the pixel electrode arranged in the shape of a matrix so that it may mention later, 
and the thin film transistor (following, TFT) connected to the pixel electrode, by 
impressing a common electrode driving signal to the common electrode VCOM, 
controls the array of liquid crystal and carries out the display output of the 
predetermined image information while it impresses a display signal level to the 
pixel electrode chosen by the signal driver 20 and the scan driver 30. 
[0004] While supplying the video signal supplied from the exterior to the video 
interface circuitry 40, generating an RGB code and supplying the reversal 
amplifier 70 from a video signal, the horizontal and Vertical Synchronizing signal 
(H, V) based on a video signal are generated, and a controller 50 is supplied. 
Moreover, based on the level and the Vertical Synchronizing signal (H, V) which 
are supplied from the video interface circuitry 40, a controller 50 generates a 
level control signal and a vertical control signal, supplies them to the signal driver 
20 and the scan driver 30 respectively, supplies a frame pulse FRP signal to the 
reversal amplifier 70, and the reversal amplifier 70 generates the RGB reversal 



signal which reversed the polarity of an RGB code for every frame and every line, 
and it supplies it to the signal driver 20. 

[0005] The signal driver 20 supplies the RGB reversal signal supplied from the 
reversal amplifier 70 to each pixel of the liquid crystal display panel 10 based on 
the level control signal supplied from a controller 50, and the scan driver 30 
carries out sequential impression of the scan signal at the liquid crystal display 
panel 10 based on the vertical control signal supplied from a controller 50. 
According to the frame pulse FRP signal supplied from a controller 50, a polarity 
generates the common electrode driving signal reversed for every frame, and 
supplies amplifier 80 to the common electrode VCOM of the liquid crystal display 
panel 10. 

[0006] Moreover, the current supply circuit 60 drives the signal driver 20 and the 
scan driver 30, and supplies a predetermined electrical potential difference 
required for the display output of the liquid crystal display panel 10. That is, the 
signal driver 20 and the scan driver 30 are supplied, the electrical potential 
difference VDD used as the logical circuit driver voltage of each driver and the 
scan driver 30 are supplied, the electrical potential difference VGL used as the 
electrical potential difference VGH used as the signal level by the side of the high 
level of the scan signal impressed to each gate of TFT and the signal level by the 
side of a low level and the signal driver 20 are supplied, and the electrical 
potential difference VSH used as the driver voltage of a signal output circuit and 
five kinds of electrical potential differences of electrical-potential-difference VSS** 
equivalent to touch-down potential are supplied. It is constituted by these so that 
alternating current actuation of the liquid crystal of each pixel of the liquid crystal 
display panel 10 may be carried out. 

[0007] Next, drawing 7 shows the circuit diagram for generating the common 
electrode driving signal in a liquid crystal display. TFT connected at the 
intersection of signal-line DL extended in the scan line GL and the direction of a 
train of a matrix which extend the pixel 100 in the liquid crystal display panel 10 
to the line writing direction of a matrix, The liquid crystal pixel capacity CLC which 



consists of liquid crystal used as the pixel electrode connected to this TFT, and 
the counterelectrode 5 which counters this pixel electrode at the time of **, It 
becomes a pixel electrode and the auxiliary capacity electrode 6 from the 
auxiliary capacity CS which consists of an insulator layer carried put at the time 
of **, and the common electrode VCOM is connected to them common to the 
counterelectrode 5 and the auxiliary capacity electrode 6 of each pixel. The 
frame pulse FRP signal outputted from a controller 50 is supplied to amplifier 80, 
in amplifier 80, a common electrode driving signal is depended amplifying-circuit 
7, is amplified by the required amplitude, and when a main electrical potential 
difference (direct-current-voltage level; hereafter referred to as VCOMDC) is set 
up by the variable resistance R8 connected to bias power supply VDD, it is 
generated. 

[0008] The wave impressed to the pixel 100 of the liquid crystal display panel 10 
by the above-mentioned actuation is shown in drawing 8 . As shown in this 
drawing, the scan signal shown in the gate electrode of TFT through a scan line 
GL at drawing 8 (a) is impressed for every frame, and the RGB reversal signal 
shown in the source electrode of TFT as a status signal through signal-line DL at 
drawing 8 (b) is impressed. The main electrical potential difference of this RGB 
reversal signal is set to VS. Alternating current actuation of the polarity of the 
electrical potential difference which the common electrode driving signal shown 
in drawing 8 (c) which reversed the polarity for every frame is impressed to the 
common electrode VCOM on the other hand, and is impressed to liquid crystal 
for every frame is reversed and carried out. The main electrical potential 
difference of this common electrode driving signal is set to VCOMDC. the simple 
difference of the electrical-potential-difference value of a RGB reversal signal and 
the electrical-potential-difference value of a common electrode driving signal 
which show this electrical potential difference to the dotted line of drawing 8 (d) 
as everyone knows although the electrical potential difference impressed to the 
liquid crystal of a pixel 100 in this condition turns into an electrical potential 
difference based on the difference of the RGB reversal signal at the scan signal 



impression event, and a common electrode driving signal - VA does not become 
but serves as a wave like VLC shown in the continuous line of drawing 8 (d). 
[0009] That is, the electrical potential difference impressed to liquid crystal shifts 
only the diving electrical-potential-difference **V under the effect of the parasitic 
capacitance CGD between the gate drains of TFT in a pixel 100 shown in 
drawing 7 . And this **V is expressed with (1) type. 
**V=VG-CGD/(CGD+CLC+CS) .... (1) 

Here, VG is gate voltage impressed to the gate electrode of TFT, and is the 
amplitude electrical potential difference of the scan signal shown in drawing 8 (a). 
The average electrical potential difference VP of the electrical potential difference 
VLC on which the voltage waveform impressed to liquid crystal is no longer an 
object, and is impressed to liquid crystal to a VCOMDC electrical potential 
difference by this for every frame will shift to a negative above-mentioned diving 
electrical-potential-difference **V grade and electrical-potential-difference side to 
a VCOMDC electrical potential difference, as shown in drawing 8 (d). The direct- 
current-voltage component of the difference of the VCOMDC electrical potential 
difference and VP electrical potential difference which are shown in VDC of 
drawing 8 (d) will be impressed to liquid crystal by this. If this direct-current- 
voltage component VDC is impressed to liquid crystal, a flicker will arise and the 
life of about [ that display image quality deteriorates ] and liquid crystal will also 
fall. Then, in order to reduce this direct-current-voltage component VDC, to raise 
display image quality and to prevent degradation of liquid crystal, said VCOMDC 
electrical potential difference is shifted from the main electrical potential 
difference VS of a RGB reversal signal to a negative electrical-potential- 
difference side, and setting it as the value from which this direct-current-voltage 
component VDC serves as min, and driving is performed. 
[0010] 

[Problem(s) to be Solved by the Invention] However, the above-mentioned diving 
electrical-potential-difference **V changes with gate voltage VG so that clearly 
from (1) type. Therefore, though said VCOMDC electrical potential difference had 



been set as the optimal value at the beginning since the value of the above- 
mentioned diving electrical-potential-difference **V was also changed when this 
gate voltage VG was changed, or when the set point was changed, there was a 
problem that the direct-current-voltage component VDC impressed to liquid 
crystal will occur, and degradation of display image quality and lowering of the 
life of liquid crystal will occur. Moreover, when gate voltage VG varied for every 
liquid crystal display, it was necessary to adjust a VCOMDC electrical potential 
difference for every liquid crystal display, and there was a problem that 
adjustment took great time amount. 

[001 1] Then, this invention was made in view of the above-mentioned problem, 
controls the main electrical potential difference of a common electrode driving 
signal corresponding to gate voltage, maintains at min the direct-current-voltage 
component impressed to liquid crystal to fluctuation of gate voltage, and aims at 
offering the liquid crystal display which can control degradation of display image 
quality, and lowering of the life of liquid crystal. 
[0012] 

[Means for Solving the Problem] A liquid crystal display according to claim 1 Two 
or more signal line and two or more scan lines, The pixel electrode arranged in 
the shape of a matrix through a thin film transistor near the intersection of this 
signal line and a scan line, A liquid crystal display panel equipped with the liquid 
crystal display pixel which consists of the common electrode which counters this 
pixel electrode, this pixel electrode, and liquid crystal ****(ed) by common inter- 
electrode, The display driving means which supplies the scan signal which has 
two signal level to said each scan line, and impresses the status signal based on 
a video signal to said signal line, It has the common electrode driving means 
which impresses a common electrode driving signal to said common electrode, 
and two or more power sources. A current supply means to supply two or more 
electrical potential differences which contain the 1st electrical potential difference 
in said scan signal for while to set up signal level at least to said display driving 
means, An electrical-potential-difference generation means for some electrical 



potential differences containing said 1st electrical potential difference of two or 
more electrical potential differences supplied from said current supply means to 
be supplied, and to generate the 2nd electrical potential difference for setting up 
the signal level of another side in said scan signal, and to supply said display 
driving means, It is characterized by having an actuation signal-control means to 
carry out specified quantity change of either the direct-current-voltage level of 
said common electrode driving signal, or direct-current-voltage level [ of said 
status signal ] ** based on said 1st electrical potential difference. 
[0013] A liquid crystal display according to claim 2 is set to a liquid crystal display 
according to claim 1 . Said actuation signal-control means The direct-current- 
voltage level of said common electrode driving signal or the main voltage level of 
said status signal impressed to said signal line The liquid crystal display 
according to claim 3 characterized by making it change in the direction which 
decreases the direct current voltage impressed to liquid crystal based on the sex 
for un-of the voltage waveform impressed to said liquid crystal pixel by said 
status signal In a liquid crystal display according to claim 1, said 2nd electrical 
potential difference is characterized by being the electrical potential difference 
which an absolute value is set up including the value of said 1st electrical 
potential difference, and has the polarity of reverse to the polarity of said 1st 
electrical potential difference. A liquid crystal display according to claim 4 is an 
electrical potential difference by the side of high level [ in / in said 1st electrical 
potential difference / said scan signal ] in a liquid crystal display according to 
claim 1 , and said 2nd electrical potential difference is characterized by being an 
electrical potential difference by the side of a low level in said scan signal. A 
liquid crystal display according to claim 5 is characterized by said electrical- 
potential-difference generation means being the charge pump circuit equipped 
with the charge storage means constituted by two or more capacitors, and two or 
more switching means in a liquid crystal display according to claim 1. 
[0014] A liquid crystal display according to claim 6 is characterized by said two or 
more switching means being constituted by the field effect transistor in a liquid 



crystal display according to claim 4. A liquid crystal display according to claim 7 
is characterized by forming said electrical-potential-difference generation means 
in said display driving means and one in a liquid crystal display according to 
claim 1 . 
[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 
is explained with reference to a drawing. Drawing 1 is the outline block diagram 
showing the important section in 1 operation gestalt of the display driving gear 
concerning this invention. Here, about a configuration equivalent to the 
conventional technique shown in said drawing 6 , the same sign is attached and 
the explanation is simplified. As shown in drawing, the liquid crystal display 
concerning this operation gestalt has the liquid crystal display panel 10, the 
signal driver 20, the video interface circuitry 40, the controller 50, the charge 
pump circuit 1 , the scan driver 2, the amplifier 3, and the current supply circuit 4 
of an active-matrix mold. 

[0016] The above-mentioned liquid crystal display panel 10, the signal driver 20, 
the video interface circuitry 40, the controller 50, and the scan driver 2 have the 
configuration equivalent to the conventional technique mentioned above. 
However, from the scan driver 2, the vertical control clock CKV contained in a 
vertical control signal is outputted, and the charge pump circuit 1 is supplied so 
that it may mention later. That is, the signal driver 20 supplies a predetermined 
signal level to each pixel electrode of the liquid crystal display panel 10 based on 
the level control signal from a controller 50, and, on the other hand, the scan 
driver 2 impresses a signal level to the pixel electrode chosen by each pixel 100 
of the liquid crystal display panel 10 by carrying out sequential impression of the 
scan signal, and considering as a selection condition based on the vertical 
control signal from a controller 50. 

[0017] Moreover, by generating a level control signal including a clock signal, and 
a vertical control signal based on the horizontal from the video interface circuitry 
40, and a Vertical Synchronizing signal (H, V), and supplying respectively the 



signal driver 20 and the scan driver 2, a controller 50 impresses a signal level to 
a pixel electrode to predetermined timing, and performs control which displays 
desired image information on the liquid crystal display panel 10. The current 
supply circuit 4 supplies electrical potential differences VDD, VSS, and VGH to 
the scan driver 2 while supplying electrical potential differences VDD, VSS, and 
VSH to the signal driver 20. Here, each electrical potential differences VDD, VSS, 
VSH, and VGH are the same as each electrical potential difference in the 
conventional technique. And in this operation gestalt, the electrical potential 
difference VGL used as the signal level by the side of the low level of a scan 
signal is not supplied from the current supply circuit 4, but is supplied through the 
following charge pump circuit 1 . This charge pump circuit 1 operates based on 
the vertical control clock CKV which is supplied from the scan driver 2 and which 
is contained in a vertical control signal, from electrical potential differences VDD, 
VSS, and VGH, generates an electrical potential difference VGL and supplies it 
to the scan driver 2 so that it may mention later. 

[0018] Next, the electrical potential difference VGL generated by the charge 
pump circuit 1 is supplied, and the main electrical potential difference VCOMDC 
generates the common electrode driving signal controlled corresponding to the 
value of an electrical potential difference VGL, and supplies amplifier 3 to the 
common electrode VCOM of the liquid crystal display panel 10 so that it may 
mention later, while a polarity is reversed for every frame like the conventional 
technique according to the frame pulse FRP signal supplied from a controller 50. 
[0019] Drawing 2 shows the configuration for generating the above-mentioned 
common electrode driving signal, and drawing 3 shows 1 operation gestalt of the 
circuit diagram of the charge pump circuit 1 and the current supply circuit 4. As 
shown in drawing, the frame pulse FRP signal with which a common electrode 
driving signal is outputted from a controller 50 is supplied to amplifier 3. While a 
main electrical potential difference (VCOMDC) is adjusted by the variable 
resistance R8 in amplifier 3 which was caused amplifying-circuit 7, was amplified 
by the required amplitude, and was connected to bias power supply VDD By 



connecting the electrical potential difference VGL generated by the charge pump 
circuit 1 through resistance R9, a VCOMDC electrical potential difference is set 
up corresponding to an electrical potential difference VGL. 
[0020] Next, generation of the electrical potential difference VGL by the charge 
pump circuit 1 is performed as follows. That is, the current supply circuit 5 has 
the power sources V1 , V2, and V3 according to individual by which the negative 
electrode side was connected to touch-down potential (0V), an electrical potential 
difference VDD is supplied by the power source V1 , an electrical potential 
difference VGH is supplied by the power source V2, and an electrical potential 
difference VSH is supplied by the power source V3. And the charge pump circuit 
1 is equipped with three capacitors C1 , C2, and C3, a capacitor C1 is connected 
to an electrical potential difference VSS through a switch SWA 2 while 
connecting with an electrical potential difference VGH through a switch SWA 1, 
and a capacitor C2 is connected to an electrical potential difference VSS through 
a switch SWA 4 while connecting with an electrical potential difference VDD 
through a switch SWA 3. Moreover, a switch SWB1 is formed between a 
capacitor C1, the contact N1 with a switch SWA 1, and an electrical potential 
difference VSS, and the switch SWB2 is formed between the capacitor C1, the 
contact N2 with a switch SWA 2, and a capacitor C2 and the contact N3 with a 
switch SWA 3. Furthermore, the electrical potential difference VGL on which the 
switch SWB3 was formed between a capacitor C2, the contact N4 with a switch 
SWA 4, and the other end, the contact of a capacitor C3 and a switch SWB3 was 
made into the output contact Nout, and the capacitor C3 was generated by the 
charge pump circuit 1 while the end was connected to the electrical potential 
difference VSS is outputted from an output contact Nout. 
[0021] Drawing 4 is the state transition diagram showing actuation of the charge 
pump circuit 1. Each switches SWA1-SWA4 in the charge pump circuit 1, and 
SWB1-SWB3 are controlled to carry out ON/OFF actuation from the LCD 
controller 50 synchronizing with the vertical control clock CKV contained in the 
vertical control signal supplied to the scan driver 2 to be shown in drawing. That 



is, as shown in drawing 4 (a), as for the period of L (low level), and switches 
SWA1-SWA4, the vertical control clock CKV serves as ON, and switches SWB1- 
SWB3 serve as OFF. At this time, an electrical potential difference VGH and an 
electrical potential difference VSS are impressed to the ends of a capacitor C1 , 
an electrical potential difference VDD and an electrical potential difference VSS 
are impressed to the ends of a capacitor C2, the charge equivalent to the 
potential difference between electrical-potential-difference VGH-VSS is 
accumulated in a capacitor C1 , and the charge equivalent to the potential 
difference between electrical-potential-difference VDD-VSS is accumulated in a 
capacitor C2. 

[0022] Next, as shown in drawing 4 (b), as for the period of H (high-level), and 
switches SWA1-SWA4, the vertical control clock CKV serves as OFF, and 
switches SWB1-SWB3 serve as ON. While capacitors C1 and C2 are connected 
to a serial at this time, a capacitor C3 is connected to juxtaposition through the 
capacitors C1 and C2 and output contact Nout by which the series connection 
was carried out. Since capacitors C1 and C2 are connected between the 
electrical potential differences VSS and output contacts Nout which have touch- 
down potential, the electrical potential difference VGL outputted from an output 
contact Nout turns into a negative electrical potential difference of - (VGH+VDD) 
by which the polarity was reversed while having total (VGH+VDD) of the 
electrical potential difference equivalent to the charge accumulated in capacitors 
C1 and C2. These actuation is repeated synchronizing with the vertical control 
clock CKV. 

[0023] That is, the electrical potential difference VGL generated by the charge 
pump circuit 1 serves as a value shown by (2) formulas, and if VDD is fixed, an 
absolute value will serve as reversed polarity depending on VGH. 
VGL= -(VGH+VDD).... (2) 

On the other hand, as mentioned above, diving electrical-potential-difference **V 
is expressed with (1) type, and the value is proportional to gate voltage VG. 
Since this gate voltage VG is the amplitude electrical potential difference of a 



scan signal, that value totals the absolute value of VGH and VGL. However, 
since the absolute value of the electrical potential difference VGL generated by 
the above-mentioned charge pump circuit 1 serves as the sum total of VGH and 
VDD as mentioned above, gate voltage VG serves as a value shown by (3) 
formulas. 

VG=2VGH+VDD.... (3) 

Therefore, if gate voltage VG has fixed VDD, it will be dependent on VGH and 
diving electrical-potential-difference **V will be dependent on VGH in connection 
with it. 

[0024] When the electrical-potential-difference value of VGH increases from 
initial value V0 by this as shown in drawing 5 for example, (3) VG increases by 
the formula, and jump in by it and electrical-potential-difference **V increases. 
The average electrical potential difference VP of the electrical potential difference 
VLC impressed to the liquid crystal shown in drawing 8 (d) falls, and while the 
VCOMDC electrical potential difference has been initial value, in a fixed case, the 
direct-current-voltage component VDC which is the difference of a VCOMDC 
electrical potential difference and the average electrical potential difference VP 
increases. However, it is controlled by (2) types in the direction in which the 
direct-current-voltage component VDC which is the difference of a VCOMDC 
electrical potential difference and the average electrical potential difference VP 
decreases by VGH's changing to hard flow and controlling an electrical potential 
difference VGL in the direction to which a VCOMDC electrical potential difference 
falls by it. Therefore, the fluctuation of the value of the direct-current-voltage 
component VDC impressed to liquid crystal by fluctuation of the electrical- 
potential-difference value of a VGH electrical potential difference can be 
controlled by setting up suitably the value of the resistance R9 connected 
between a VCOMDC electrical potential difference and an electrical potential 
difference VGL, and making the change property of a VCOMDC electrical 
potential difference over VGH become comparable as the change property of VP 
electrical potential difference over VGH. And degradation of display image quality 



and generating of lowering of the life of liquid crystal can be controlled by it. 
[0025] In addition, in the above-mentioned operation gestalt, although it was 
made to change a VCOMDC electrical potential difference with the electrical 
potential difference VGL generated by the charge pump circuit 1 , this invention is 
not limited to this. It cannot be overemphasized instead of in short, controlling the 
main electrical potential difference VCOMDC of a common electrode driving 
signal as mentioned above, since the electrical potential difference impressed to 
liquid crystal is an electrical potential difference based on the potential difference 
of the electrical-potential-difference value of a RGB reversal signal, and the 
electrical-potential-difference value of a common electrode driving signal that you 
may make it a VCOMDC electrical potential difference control the main electrical 
potential difference (direct-current-voltage level) of a RGB reversal signal to hard 
flow. Based on an electrical potential difference VGH, it may be made to perform 
control in this case. 

[0026] Moreover, since the number of the power sources with which the current 
supply circuit 4 is equipped by having generated the electrical potential difference 
VGL by the charge pump circuit 1 is reducible, while being able to simplify the 
configuration of a current supply circuit and being able to miniaturize circuit 
magnitude, the cutback of product cost can be aimed at. 
[0027] Furthermore, although each switches SWA1-SWA4 of the charge pump 
circuit 1 in drawing 3 , and SWB1-SWB3 are specifically constituted by a certain 
solid state switch component, especially the configuration is not limited and may 
consist of switching devices according [ for example, ] to an MOS transistor. 
Moreover, you may make it constitute from a solid state switch component by the 
component which constitutes the scan driver 2, and the same component, and 
may make it form the scan driver 2 and the charge pump circuit 1 in one in that 
case. Since the charge pump circuit 1 is integrated and carried in the scan driver 
2 when it forms in one, buildup of the area of the actuation circuit by addition of 
the charge pump circuit 1 can be controlled. 

[0028] Moreover, it cannot be overemphasized that you may be what the circuitry 



of the current supply circuit 4 shown in drawing 3 or the charge pump circuit 1 
shows an example, and has other configurations. Yes, such as the vertical 
control clock CKV, what is necessary is in short, to repeat successively the 
charge to a capacitor, and a series of actuation called the output to an output 
contact, and to just be constituted corresponding to the low cycle, so that the 
electrical potential difference of VGL can be obtained based on the electrical 
potential difference of VGH when the charge pump circuit 1 generates the 
electrical potential difference of VGL. Furthermore, a VGL electrical potential 
difference is supplied by the current supply circuit, and you may constitute so that 
a charge pump circuit may generate a VGH electrical potential difference. 
[0029] 

[Effect of the Invention] According to invention according to claim 1 , two or more 
signal line and two or more scan lines, The pixel electrode arranged in the shape 
of a matrix through a thin film transistor near the intersection of this signal line 
and a scan line, The liquid crystal display panel which is equipped with the liquid 
crystal display pixel which consists of the common electrode which counters this 
pixel electrode, this pixel electrode, and liquid crystal ****(ed) by common inter- 
electrode, and is equipped with **, The display driving means which supplies a 
scan signal to a scan line and impresses the status signal based on a video 
signal to a signal line, It has the common electrode driving means which 
impresses a common electrode driving signal to a common electrode, and two or 
more power sources. A current supply means to supply two or more electrical 
potential differences which contain the 1st electrical potential difference in said 
scan signal for while to set up signal level at least to said display driving means, 
An electrical-potential-difference generation means for some electrical potential 
differences containing said 1st electrical potential difference of two or more 
electrical potential differences supplied from said current supply means to be 
supplied, and to generate the 2nd electrical potential difference for setting up the 
signal level of another side in said scan signal, and to supply said display driving 
means, By having an actuation signal-control means to carry out specified 



quantity change of either the direct-current-voltage level of said common 
electrode driving signal, or direct-current-voltage level [ of said status signal ] ** 
based on said 1st electrical potential difference The scan signal-level amplitude 
is set up based on said 1st electrical potential difference, and it corresponds to 
diving electrical-potential-difference **V in the liquid crystal applied voltage which 
changes according to this scan signal-level amplitude. Since the direct-current- 
voltage level of said common electrode driving signal or said status signal can be 
changed, while not being based on fluctuation of said 1st electrical potential 
difference but being able to hold display image quality good, the number of the 
power sources with which said current supply means is equipped can be reduced, 
and circuit magnitude can be miniaturized. 

[0030] Since it can be made to change in the direction which decreases the direct 
current voltage impressed to liquid crystal based on the sex for un-of the voltage 
waveform to which the direct-current-voltage level of a common electrode driving 
signal or the direct-current-voltage level of said status signal is impressed by said 
liquid crystal display pixel according to invention according to claim 2, it cannot 
be based on fluctuation of said 1st electrical potential difference, but the direct 
current voltage impressed to liquid crystal can always be reduced. According to 
invention according to claim 3, since said 2nd electrical potential difference is 
generated in said electrical-potential-difference generation means as an electrical 
potential difference on which an absolute value has the polarity of reverse to the 
polarity of the 1st electrical potential difference including the value of said 1st 
electrical potential difference, the amplitude electrical potential difference of a 
scan signal can be set up based on the 1st electrical potential difference. 
[0031] According to invention according to claim 4, since it is an electrical 
potential difference by the side of the high level in a scan signal and said 2nd 
electrical potential difference is an electrical potential difference by the side of a 
low level in a scan signal, said 1st electrical potential difference can set up the 
amplitude electrical potential difference of a scan signal based on the 1st 
electrical potential difference. According to invention according to claim 5 or 6, 



since said electrical-potential-difference generation means can constitute this 
switching means by the field effect transistor while being able to reduce the 
number of the power sources with which said current supply means is equipped 
when constituted by the charge pump circuit which has the charge storage 
means constituted by two or more capacitors, and two or more switching means, 
it can be formed according to the same process as a display driving means or a 
liquid crystal display panel. According to invention according to claim 7, since it 
can form in a driver element and one, small integration can be carried out and 
said electrical-potential-difference generation means can be constituted. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram showing the configuration of the liquid 
crystal display concerning the operation gestalt of this invention. 
[Drawing 2] It is the block diagram which is applied to the liquid crystal display 
concerning 1 operation gestalt and in which showing the configuration for 
common electrode driving signal generation. 

[Drawing 3] It is the circuit diagram showing the example of a concrete 

configuration of the current supply circuit applied to the liquid crystal display 

concerning 1 operation gestalt, and a charge pump circuit. 

[Drawing 4] It is the state transition diagram showing actuation of the charge 

pump circuit applied to the liquid crystal display concerning 1 operation gestalt. 

[Drawing 5] It is drawing showing the relation of the VGH electrical potential 

difference and each electrical potential difference in liquid crystal applied voltage 

in the liquid crystal display concerning 1 operation gestalt. 

[Drawing 6] It is the outline block diagram showing the configuration of the liquid 

crystal display in the conventional technique. 



[Drawing 7] It is the block diagram which is applied to the liquid crystal display in 
the conventional technique and in which showing the configuration for common 
electrode driving signal generation. 

[Drawing 8] It is drawing showing the voltage waveform impressed to the pixel of 
a liquid crystal display panel. 
[Description of Notations] 

1 Charge Pump Circuit 

2 30 Scan driver 

3 80 Amplifier 

4 60 Current supply circuit 

5 Counterelectrode 

6 Auxiliary Capacity Electrode 

7 Amplifier 

R8 Variable resistance 
R9 Resistance 

10 Liquid Crystal Display Panel 
50 Controller 



09) B*m&fvt (jp) 02) & fffl igf |^ Q ^ (a) (lDWffms^w*^ 

#812001 -272959 
(P2001-272959A) 



(43)&»B ¥j£l3*F10£5B(2001.10.5) 


(51)IntCl. 7 




F I 


f-73-r(##) 


G 0 9 G 3/36 




G 0 9 G 3/36 


2H0 9 3 


G0 2F 1/133 


5 2 5 


G 0 2 F 1/133 5 2 5 


5C0 0 6 




5 5 0 


5 5 0 


5C0 5 8 


G 0 9 G 3/20 


6 24 


G09G 3/20 624C 


5C0 8 0 




ft *7 n 

□ i u 


6 7 0 J 








*Bf2R »*a©S7 OL (± 9 H) 




(21)ffiH## 


4$H2000 -88137(P2000-88137) 


(71) USA 000001443 














Twli'f o /3 Zo a WUOO. o. do) 


M«iS«K*BIlT16#2f 






(72)^§9I# JBA 








JWC*A£flfr5Jll*r2951*flW> 5 * v' 
















(54) ffiW<D£ffi 









(57) UKE#) 

jhmowe vgh li^Mtusmss 4 j: y earn * n. e u 

^;HB"J<DSav G L \t=f- *-~Jtf>Zf\s\& 1 KJ: y % « 
ffVGHStfVDDlcS^T^fig^n, TFT©y- 
httSBttEVGHOXillCtt&rS. Sfc* CCDVGL 

*«attR9*^LT7 , >yiattic«ae**u Amuse 

Hrf£^0>4>'fe*EEVcoMDC«^3M*£. ZtUCJ:? 
UiVGH<!:l±j££|pHC^tU VG UCJ:t>TVcOM 



8 




11 



s 



1 X 



s 

I 

mi 



(2) 



1#P*f 2 0 0 1 -2 729 59 



mmm 1 ] *»©«*5-r .ttfsao^s^'f 
ml. mmmw.mizttfaTznmwMt. mmmmmt 

t. 

icwmznzmT&'mE. vzismizmts-ez z. 
tzftwtr znxm i iBeojR B H B *^Bo 

[IS3?^ 3 ] buIBM 2 4>mS&. *6*HItfji5ieS 1 O 
5/ \-< y , iluIBSg 2 ©mJIlifuIB^ 

ic^y^fig^tism^ea^si:. «BM>x-ry^« 

[ff*JS7] MIBSff^^lSti, buIB«^IE»)#© 

[SgtEOPSfflfclftfE] 
[000 1] 



[0 0 0 2] 

[ft*©***©] ifi^x 3VIJ2-: WI/M«T-f7 

7"u-riL^ jga«ji*SB (lcd) tf^^etu » 
fc, sesJOT 7 ^ t 1 -f 7t h y •> * xsftHUSa*/ 

ffil^tefcaajSMteoiT* 0®^#Bg LTltt^T 

-5c e 6 (iftjfcrofcas^firomifim*^ L/ct© 
T£5. EIBUca*TJ:3l;:» jSSS^SBl*. jfcaa^ 
/\°*;H o, M K7^2 0, ^IK7^\"3 0> bf 
T^fr-O^-Xi-XESSAO, 3>hP-750« m 

[0003] jfcaSjfx/ 1 0 li, S&fiT 5 J: -5 lc. 

m'mmiz&mznrcmf&b^yvx* out. tft) 

£<l*.s 1M- K5^2 0 Stfj^fi H '-5 -r / \* 3 0 iz «fc y 

ftiisffi v com iz&mmwmim^zmn-? -s 
<>: * y « b b b <dib?ij^^j?d LTm^ois^tf «^a^tu 

7Df5o 

[0 0 0 4] t*7 1 '7|-'f>"S'-7x— XEK4 OUHifl-gU 

«fc y ? n 5 w^ffl^ tm&zft, wmm^£ y r g 
B^i^iBELTSteT' v^7 o ic^-r* <t <ht>K s 

W^«^lC»^<*¥, SiS|5lW«# (H, V) 
LTil> hP— 5 5 0tC^T«, ^fc, 3>hP-5 
5 tx7)-'r>-S'-7x-XlHlK4 0^5«t$&^n 

Sja^JWl^^LT-fl^-K^^/OOS 

a»K^-r/<3 oic#<i«aeu si57'>^ , 7otc7 
u-L,/\'ji/7FRPffi§5MU m&ry-n o«, 

R G B«-^<7)S14^7 U- ASt, L < {i^-r ymzIsM 
^•e-fcRGBSSft^SfigU fi^K7</\-2 0tC«t 

[0 0 0 5] m,%Y^^I^10\t. EM7>-?7 0fr$ 
«JgJn5RGB5®i^ =l>hP-5 5 0^5tt 

5 06^6«$g3-n5SB*'JfflKl^l!:S^Tv ^Sff^ 

*9ftAtts«/^ii/i o izmyzWhuT z„ 7 T >y8o«, 

□ 5 0fr6i»*S;2rft-5:7 U-^/xVUXF R P 

fi^tt^oT^tt*^ [s-ixmz&&?z*mmmmw} 

A4«£AU 5S B B B S^/\°*;H 0<DftiSmfiiVCOM 
[0 0 0 6] Sfc. m^«*&lHli«6 0«, fl^K^'T/x* 

2 o stf^fi / < 3 o «Kib ft as**/ 1 



(3) 



&ffi2 001-272959 



o©a^!±i73ic^g^mso«ji^$&-rso -r&fc 

GHStfP-U^l/fliJ©fl^SJ±t^Smj±VGL. ft 

§51evsh> &tf&*feSteu:*B^-r£m]iv s s, 

[0007] i7ii, 3UHGstttWe£l*«$ei 
/<*JH 0(c£l*«MIM 0 01*. ? VWWttfa 

r*fi#7-r>DL©xjisiciett*nfcTFTi» 
TFT(cjftn?ftfcwR«a&« c©®^sffiic*ti^-r 

*»i«3*« 5 KftBfcarftfcjfcA J: U ^SjftfiHi^SfiC 
yft*»«»«cst«fcy«:y» ftawsvcoMas 

tl57U-A/<;W F R PfW7>7" 8 OlCfltlft;*' 
*U 7* > 7 8 0^331^ tt«ls]B7J:-3T<&S&J&tR 

[0008] ±lB<2igiJ)U:J: y iKASia*/f*Jl' 1 0 <DE 

n ooicaijfinsrtisaBB^Bi 8 tcg^r. ihehe^tj: 

5 It. S«5-r>GL*^LTTFT«>y-hmStCia 

8 (a) K^-r^aii^tf? u-^sicEntp^ti, (t^ 

5 -f > D L %ft LT T F T <D V -XSffilcS^fg^i: L 
TIU 8 (b) tc^f RGBSt^l^EPDD^n^o 
RGBSSfS#<D*o«E^V S <fr«, —7a, 

tsv com izuy is-ixmizm&zfc&z ttm 8 
(c) izTjkTnmnmmmm^tfmnzn. 7U-as 

T5. E<Dtt»?HHI51 0 0<7);8AU:EP»D7*-*l£«IBi 

^fifi^Ep»pBeiS0 rgb E.&m^t&mw.mmmm # 

lis 08 (d) ©jS»CjK?\ RGBSKfl^cDmiEM 

t nmmmmwiim^(omE.m t comm* v A t it n. 

5-fs 08 (d) <DmmiZ7ri?VLCV>£o% : <&.B£1~* 
5, 

[0009] -t&fe-s. @7ic^-r, ami oomfcn* 
£zmu&frWK&vramikizwmi[ft%'mii.&zs7 

h-T^c -?-LT. JKDAVti (1) iCTS^tl^o 

av = vg-c G d/ (Cgd+clc+cs) (D 



££Tv VG14T F T<7>y- hmStcBljJD* ti2>¥- h- 

sj±T&y. us (a) iz7Tk?m.mm^<DM<mn&?& 

Zo CftK£»J« jfcAfc8MB*ft*«E»Btf7L'-.k 

eiuns-n^iSJEVLco^iBEVptt, ma (d) ic^ 

■T«fe?lC. V C 0MDCmi±lJ:S>fL7±IBmt>^mJEA 
138 (d) CDVDCK'TV3\ VcOMDC^ff<tVpmEEt<D 

£L\ a^®HA^b-rs«^y*\ jftAos^tflrF 

T5o f!IT\ C<OiiaE«EJA^VDC«fiXU 

comd cms r g B£S£«^<*>Ep/omff vs^e^ms 

LTSgftT 5 £ £ JbMT*5ftTL^„ 
[0 0 10] 

[^»^L<fc-5<l:-r5gSS] LfrL£tf6, ±§BfR 

i^ii^mffAvti, (i) ^e^e*^cfcaic, y- 

hmEEVGKcfcoT^bTSo <*£oT. h®E 
VGtf^I&LTcil^ »*^ttK®i*XELfc»^ 
±IB«tfii*«JEAV©fi|'fe»»LTL*3fc»» S1SJ 
VCOMD C1ES1I0, gjg£<IK|S3£LTl>7i:<!: LT 

[0 0 1 1] fCT\ *5g^l±. ±IB«DP«3Mlc^^:* 
IC^LTS"J?I|IU y- FWIIOSSilc^LTJSBltcW 

^B^s«-r c i £ a w<t r « 0 

[0 0 12] 

*£=&rt-LT7 h y v txmzmmz ntzmmnmt. 
m^mmmiz^-r^mmmt. mmmnmt&mm 
mfsizw&i*tircXig,& y *zm&&mm±*mz.z 



(4) 



&H 2 0 0 1 - 2 7 2 9 5 9 



[0 0 1 3] it^312iBi6^jK B H H a^Sl*, W3fcSl 
IBKO&Sa^SKfc^T. BulB|giijffi^*Jffli#IS 

IBft^ -< > tcEpfln * ftS BylBa^fl-^©* 'i>mff 
/U^. ttifB&nHMtt «fc o THijlB?«B B B iliS^W)!)D5-n^ 

It^JS 3 IBtt®i»LX^£Btts N&5 1 IBK<D;ff AS 
S««l=fetNT. liulBJg2©Sffti. fft»HS#ttlB£l 

*A«mKHtc*5^T» buIB^ 1 ©WEH\ BulB)£a« 
^iCfcttSM-T ^ib««)«EET«y, ttGg2 0>ttE 

[0014] fi5R3S6iBe^a o B a^s«, n&m* 

So 
[0 0 15] 

m*&mLT®mT*o bib, *»nfc«**j5«H»i 

S„ CCT\ BufBSI6lc^LfcSa5ttfBtlllH<D«figlc: 
7^/\'2 0, t'ft-<V$-7i-Xl2lK4 0, ZlVh 

[0 0 16] ±iB»sa^/^;n o. 

0. k'xTj-O^ — 7i- 7.|s]S&4 0. Zl>hP— ^5 
0. £SF7f/t2(& ±5ELfcfie3l5affi<!:lll^ 

©i^ILTl^. fiU ft5S*-*J:5lc. SIK7 



#s©*¥*i»fl»teS-3^T\ >$Aa^/\ 0 *7H os> 
[ooi7] sfc. avhn-7 5ott tr^-rv^ 

-7i-XEB4 0*>6©*¥. SXnffifll^- (H, 
V) Kfi^VT, 7077ffStfe, 

;H 0lCR>fS©®«1f|g«a^3-H±S{M8P*?T3, 
tt$g|s]SS4li. fl»K5-T/t2 0[CML71EVDD, 

ttLTSEVDD. VSS, VGH*flaer*. 

T\ SlffVDD, VSS. VSH S VGHti. ftjfcft 

evgl wmRttflB 4 ^ s«ae* nr» tib^^ * 

K VlcS^UTBf^U 1EVDD. VSS, VGH<fc 

[0018] T>73its 'iM&mtmmc. p 

VhP-7 5 0)b^fii*&*n57U-^/WXFR P<1 
1IEVG L tMUG-ZtlZ* 4><&VE V COM D C jfcMBE V 

» as^/ <*in o © ttam@ v c o m 

So 

[0 0 19] H2& ±IBfta«ffiBIMB^«£iC-r« 
fea6©«**5iL» H3B, ^*-5?*>^H» 1 Stf 

ww«aftig»4©ia»ia©— *aoBiR*sr. atc^r 

Wn§7U-AA'jl/XFR Pft^7'>^3lC«$8? 
tU 7 , >^ , 3lCfcHtS*ti|@0K7J:oT!ESS«:ffi<BlCia 
«*tU /^'-TT'Xm^V D DlCgHftStlfcRTXSiaR 8 

l:*oTl*ffi (VcomDC) tmm^ti^tt'h 

L<«ft^R9*^LTJjNII*tl*CtlC«l:-3T» V C 0M 

[0020] ^-+-5;?K>naBH icj:*«ev 

«a«»6isiK5tt« (ov) icftuwmi 
*nfcfisij©m;^v 1 % V2« V3«ru ievdd 



(5) 



Hf|2 0 0 1 -2 7 29 59 



itmm V 1 IC <fc y t^TTtl> 1EVGH limilV 2 ICJ: 
y«963-*U 'EEVSHlim-SV3tCcfcy«^tlSo 
fLT> ^ir-v^VTBSSm, SfSOZIVT^-yc 
1, C2, C3%ffiz.. aVf>^C1tt> X'T-y^S 
WA 1 £^LTmffVGHK£ig!£tt*£«»:fcl;:. X'T 
•y^SWA2^LTmEVSS(C^i-tl. =l>x> 

^tl^tt^tC ^'T'^SWA4^LTlffVSS 

1 tOS^N 1 £.n&VSSr$teitX'Cv*S\NB 1 

Bitstu zi^xyy-c i <tx-r-y^swA2<tcD^ 

N2<t. :a:x7^+*C2<fc;Wu/^SWA3<fc<D£j£N 

3 top^ciixf swb2 ^ig^enrt-'So ^ e 
ic, n>-r>-yc3«:. -^ttsvssicgigi^n^ 

N4<hfte^i:©F^tcX'r-y5 1 SWB 3^IS^etl, 3> 
^V-yC 3 <hX<>y^S WB 3 t(7)j£^th73«^Nou 

EVG HitU^jlg*Nout<tydJ^^tl5o 
[002 1] HI 4 li, * * - v^TTeISS 1 <D®tt*7Ts 

0SS1 ICfcttS&T.'I'-y^SWA 1 -SWA4MSW 
B1~SWB3lt LCD3>hP-750lbS^tK 
5 -T / \* 2 teflae* ft3£HHaMS9*(c££ ftSSWM 
^□•y^CKVl:^fflLTON/OFFftfPt5<ka 

izftmznZo rftto*. 04 (a) tc^-r^-pic, g 

iEMB^nv^CKVtfL (n^U^U) aMffl. x< 
7fSWA 1 ~SWA4t±ON<fc>S:»A 7<yfSWB 
1 ~SWB 3{±0F F<tfeS 0 JlOt*. 3>f>^C 

i ©iag«BiJ:«®Ev g Hstfiiv s stfQdnf tu ^ 

>^>-yC 2OiS^C{±®l±VDDS0 : mJIVS StfBJ 

fin^n. □>T r >-yc ncii©EVGH-vs ss©« 
evdd-vs snosffinicffi^r^nffitfsiR^n 

[0 0 2 2] EI4 (b) lcS*TJ:5lC, MMB 

^□•y?CKV#H (/\-fb^;l/) OgfflHk X-fy^S 
WA 1 ~SWA4liOF Ftft'J, X-C7fSWB1- 
SWB 3ltON£1Z2> 0 JKD<t*> 3Vf^CUC 

>-yCK C2fctttfJ»j5Nout*fl'LT, M^JKUV 
x^-y-catfJMH^ti*. aVrVltCI, C2liJg*tfe 
«ffi*Wr*WEV S S £ttft£j£Nout£<DIBlcSMft 
SftTVfcfcik ttftttj£Noutfr&til*)$:h.3BEV 
GLli, aVrVttCK C 2 tC*H*tifc««tCffl^ 
f^miEcD^ffi (VGH + VDD) fcWfSih.fcfctelS 
tt&EIE&tlfc* - (VGH + VDD) (onnKtr* 
5o cnscBffiPSiaiSiJW^ny^CKVtcBlffiLT 

«yis*tiSo 

[0 0 2 3] Tfcfe-S* ^ + -^<K>rS»1»cJ:-3T 



£j$3-*lS®EVGLli (2) 5£Ta*Tffifcfty» VD 

VGL=- (VGH + VDD) (2) 

-73. »»©J:5U:. JRtf&MIjEAVH: (1) xtT* 

tiVGH<fcVGL©*&#ffi££fFLfc i k<Z>T&3, Lfr 
SIC ±E^ + -^#>^SBHCJ:oTftia*tifc« 
j±VG LCDSfettffiti, ±IB£DJ:dlCVGHi:VDD©^ 
H-tft*fc46s y-HEVGIi (3) SCT^Tfiltft 

So 

VG=2VGH + VDD (3) 

StoTs y-h«ffVGI*VDD#— JTPfctllfVGH 

« V G H (Ctt$T £ C £ KfcSo 
[0 0 2 4] C*UC<fcoTs 05lc^-r<t5lC 

ur, v g h <z>WEffi# «j»hi v 0 fr s had Lfc*&, 

(3) itlCcfcoTVGtfiiijnU fhtJ:oT)lW5i» 

WEAvtwuou ®8 (d) iZTjkrm&izwMztiz 
mm v lcotj^we v p#«t u v com d c w&fm 
jeenftici*, vcoMDcwEtTJ^tEvp 

fc©*#?**mSft*^#VDC#*Mlir«. LfrU 
(2) SCtC«fe-3TWEVGL#VGHt»4iB*lRllC»b 

u *nic«fcoTvcoi«Dc«ffiijHttTr**fiiiE*y» 
amscitc^y, vcoNiDcmnt^miEvptcDM 

So ioT, VcOMDCVE&raVGLntC&R&h. 
%&&R9 0fi«g££gL;:K£U VG HlCft-TSVcOM 
D C «ffi©»b1#1t*» V G H k»r* Vp^ffi(D^<b 
3#14£IWI§lgtc&SJ:5lcTSC:<hl::J:-DT. VGHl 

E©«fflii©aatoii:«fc** ftaicaftn^nsiSdHiErt 
# VDc<offl©*»**wwr* J: 5 kts citfT-ts. 

[0 0 2 5] ±IBHfi6^fillCfet'»Tl4, VCOMD 

V G L K «fc o T»b*-&* cfc 5 IC L/c 6\ *5PJ3li C n 
SmSti R G BSI5fl^<D«J±fii<t:«ji«^iEl!)ffl^a) 

tc«ii®ffiffiBifs^©f <owe vcomd c =&*ij^-rs« 

*VcOMDCWEtttii!*|RHcftWr<6«k3lcLTt.* 

^ c t « ^ 3 * t t. 4 1\ d (om-softmitmE. vgh 

[0 0 2 6] Stcs «£EVGL^^-V-v'<K>yi2]SSl 
?S«$&l2lB<7)«fiE^©IS^b LTBIBIMi*'J^!f bT * C 



(6) 



ftffl 2001-272959 



[0 0 2 7] SlCs EI3tCfcnt«^-V— ^>yisl^1 
©S7-fyfSWA 1 ~SWA4MSWB 1 ~SWB 

mxig, mos h^y-jxtiz^zx* >y*m?--?ffii$. 

[0 0 2 8] 03tC^Lfcffi^«$&l2lffi4^5 1 ^ 

Ttiftt\ **-5><K>ngHM lc«fc-3TV 

G L ©«JE*£j*TS«fc 5 IC L/cJi^i, SfifclSP? O 

>+J-'v<D3 : Effii. aj^jSjS^©llJ7J (5:^-5— KDWK 
U ig U V G H ©llEElcg-^T V G L ©SEE^ 

n> ^-fr-5?<K>nawcj:-3TVGHWE*4*r* 

[002 9] 

[fSHB©aaill] IIOTlEft<D9M3K:J:n(f* ttftttfll 

jiZfrt. mm^-cyizmmm^mmu ft^^-rv 

fciJtt*— £4>MI^UMRKreft:i64>ft1 ©SEE 

£$tj«»©sff*iaiaa^iB»#8fctt*s-r sum 

©. b5IBS 1 ©mEE^tr-SIWttEE^iiSSttT, 85 
Ig 2 ©aEE££/$ U HU§B^SElft#eic«tiSiS-r ?.mJI 
X&MIBS^ft^©E;J5EllEEU''^k ©{pjftfr— 

buIBST 1 ©mEEKS^TISJg**^ lS^»I^SffSS 



A V icfcfJS LT» BulB^amS^Kjfi-^XliBusBa^l 
^©E3SmEEb^l/*£fb*^3C<fc#T-*3fc«K bu 

©ft&»js LTv iamiHi*/j^BKbr « z. £ ^ 
[0030] fi^2iBe©nwic«feti^ ttasniE 

i!)fl#<Dil3SE«E U^;UXtiBulBa^l^©il3i5mEE U 

^lilcS^^TjttallcEnJliP^nSitSiEmE^M^^-ti^ 
*faKg<b^*£ < ttfT'5-£/cA&. fuIBIg 1 ©SEE© 
a«HC J: 5 r» jRBllcEDlJP*n5E3iE®E^^lcfiM-r 
M^3iB»i©$£t!BKJ:ft«\ ttlBS 
2©®£tli. iiufa®EE£j«#f$l;:;fc^7\ j&^I^IulB 
M 1 ©iff©ISt*> 31 1 ©ttEEW&mctt Li£©ii 

BEEtf S 1 <Dmi±lzm-3^ZWi7£-£ ft* Jc 5 let" 3 C <»: 

[0031] m&m4Mm<D&miz&t\i^ mumi © 
luiam 2 ©mEE«^*fi^tcfcnts p * u"Cjhm©bje 

?ifc3©T\ i£»t^©J&II®EE:£Sfl 1 ©SEEKS^ 

?%**-~s#y7mmz^mi&-zftz>z.£\z&>). 

2 lc«fcy$|fi8t"5C <t^T*5©T\ aaWfi^f 

m—onmic £ y mfig-r s z «t 

5„ if^7lB®©5IB^tcJ:n«. MtBmEE£rit#fS 

b L T^fig-T SCt ^T* So 
[HjBOffimftSUI] 

[0 1 ] ^fi^cDSStem^tc^s^B^a^stD^fiE 
m 3 ] —mmmmicmzi&i'BmTfimwicmmztiz. 

[04] -USS^lC^SiSBlS^BlCjgffl^nSf 1 
[H5] -H^«lC^S^B B B*^StC*5tt*. VG 

h ®EE<t %L&mmmzif$m>& i mK £ ©H«*«ria 

[H 6 ] ^tt^tcfcttS jRB s B a^B©«^^^-r«l 

[m 7 ] '&&&mz&itzmi>BWt7r&wizmmzftz>. 



^2 0 0 1 -272959 



So 5 

[08] 5R B B B S^/\^;KD®^lcEHl)DZ*-nsmj±»m^ 6 

?5VrEIT-£-5o 7 

[##<7>lftW] R 8 

1 ^ + -5?#>yiatt R9 

2, 3 0 jtfiK^fM 1 0 

3, 80 7>7 50 

4, 6 0 m-S#t*&[H]Sg 



ma 




H2] 




(8) 



&M2 0 0 1-272959 




[B4] 




VGH - 
VDD- 



vee < 

COV) 



CKV=1_ 
(a) 




I on 



-CVOH+VDO) 



C KV=H 

(b). - 



[16] 




T 



.10 



^20 



3>hP— 9 



.50 



(9) 



&M2 0 01-272959 



[07] 




(c) 



(d) at*epa«ff 



VOH- — 
VOL 



(b) RQBSIS®^ Vb— 



VoomDO- 



VoomDO- 



AVE 



(51) Int. CI. 7 M8UIB# Fl r-73-K OMO 

H 0 4 N 5/66 1 0 2 H 0 4 N 5/66 1 0 2 B 

F£-/*(#^) 2H093 NA16 NC03 NC18 NC22 NC23 
NC26 NC58 NC67 NC90 ND35 
ND58 NE07 
5C006 AA11 AC11 AC22 AC28 AF44 
AF51 AF52 AF54 AF64 BB16 
BC06 BF25 BF37 BF42 FA26 
FA33 

5C058 AA06 BA35 BB25 

5C080 AA10 BB05 DD29 EE25 FF11 

GG02 GG08 JJ02 JJ03 JJ04 
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